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ABSTRAK 
 
Untuk mengajarkan sains secara utuh, guru sains harus memiliki pemahaman View 
of Nature of Science and Technology (VNOST) yang baik. Penelitian ini bertujuan 
untuk menghasilkan suatu desain didaktis pembelajaran Dye Sensitized Solar Cells 
(DSSC) untuk menguatkan VNOST mahasiswa calon guru kimia. Desain didaktis 
dikembangkan berdasarkan hasil awal kuesioner VNOST dan wawancara klinis 
kognitif hambatan belajar mahasiswa calon guru kimia mengenai konsep kimia 
pada konteks teknologi DSSC. Metode penelitian yang digunakan adalah deskriptif 
kualitatif. Instrumen yang digunakan yaitu kuesioner VNOST, pedoman 
wawancara, dan dokumentasi. Subjek pada penelitian ini sebanyak 25 mahasiswa 
calon guru kimia semester 6 di salah satu Universitas Negeri di kota Semarang. 
Rancangan desain didaktis pembelajaran yang dikembangkan memiliki beberapa 
keunggulan diantaranya memuat prediksi respon mahasiswa dan antisipasi pendidik 
serta hambatan belajar mahasiswa. Analisis pola konstruksi pemahaman VNOST 
ditelusuri lebih lanjut sehingga didapatkan alasan yang mendasari mahasiswa dalam 
mendefinisikan sains dan teknologi. Berdasarkan pengujian terbukti bahwa 
pemahaman VNOST mahasiswa setelah mengikuti pembelajaran desain didaktis 
menjadi lebih baik dengan perubahan pandangan mahasiswa terkait sains dan 
teknologi kepada yang lebih akurat. 
 
Kata kunci : desain didaktis, VNOST, DSSC, mahasiswa calon guru kimia 
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ABSTRACT 
 
For holistic teaching of science concept, science teachers are expected to have 
accurate understanding of View of Nature of Science and Technology (VNOST). 
This study aims to develop a didactic design for Dye Sensitized Solar Cells (DSSC) 
learning to reinforce VNOST of pre-service chemistry teachers. The didactic design 
was developed using the initial VNOST questionnaire and the clinical interview 
learning obstacles that were usually encountered by students in understanding the 
concept on the DSSC context. This study utilized a questionnaire and qualitative 
approach to gather data. The instruments were used comprises of VNOST 
questionnaire, interview guidelines and documentation. The participants were 25 
6th semester students of one of the state universities in Semarang. Several 
advantages of this didactic design include the prediction of students’ response, the 
anticipation of teacher response, and the students’ learning obstacles. The 
construction patterns’ VNOST of pre-service chemistry teachers are explored 
further to examine the reasons behind their views on science and technology. Based 
on the testing, the activity in exploration part has been completed and the students’ 
VNOST was improved. The VNOST improvement was indicated by the 
enhancement of students’ perception towards science and technology. 
 
Keyword: Didactic design, DSSC, VNOST, preservice chemistry teacher 
  
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
DAFTAR ISI 
 
KATA PENGANTAR ............................................................................................ 2 
UCAPAN TERIMAKASIH .................................................................................... 3 
ABSTRAK .............................................................................................................. 4 
DAFTAR ISI ........................................................................................................... 6 
DAFTAR GAMBAR .............................................................................................. 8 
DAFTAR TABEL ................................................................................................... 9 
DAFTAR LAMPIRAN ......................................................................................... 10 
BAB I PENDAHULUAN ...................................... Error! Bookmark not defined. 
1.1 Latar Belakang......................................... Error! Bookmark not defined. 
1.2 Identifikasi Masalah ................................ Error! Bookmark not defined. 
1.3 Rumusan Masalah ................................... Error! Bookmark not defined. 
1.4 Tujuan Penelitian ..................................... Error! Bookmark not defined. 
1.5 Manfaat Penelitian ................................... Error! Bookmark not defined. 
1.6 Definisi Operasional ................................ Error! Bookmark not defined. 
1.7 Struktur Organisasi Tesis ........................ Error! Bookmark not defined. 
BAB II KAJIAN PUSTAKA ................................. Error! Bookmark not defined. 
2.1 Literasi Sains dan View of Nature of Science and Technology ....... Error! 
Bookmark not defined. 
2.2 Technoscience Education ........................ Error! Bookmark not defined. 
2.3 Cairan Ionic dan Elektrolit Redoks dalam Sel Surya Tersensitasi Pewarna 
(DSSC) sebagai Model Technochemistry EducationError! Bookmark not 
defined. 
2.4 Desain Didaktis ....................................... Error! Bookmark not defined. 
2.5 Pola Konstruksi View of Nature of Science and Technology .......... Error! 
Bookmark not defined. 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
BAB III METODOLOGI PENELITIAN............... Error! Bookmark not defined. 
3.1 Metode Penelitian .................................... Error! Bookmark not defined. 
3.2 Alur Penelitian ......................................... Error! Bookmark not defined. 
3.3 Subjek dan Lokasi Penelitian .................. Error! Bookmark not defined. 
3.4 Instrumen Penelitian ................................ Error! Bookmark not defined. 
BAB IV HASIL DAN PEMBAHASAN ............... Error! Bookmark not defined. 
1.1 Analisis VNOST Mahasiswa Calon Guru KimiaError! Bookmark not 
defined. 
1.2 Analisis Hambatan Belajar Mahasiswa Calon Guru Kimia terhadap 
Teknologi DSSC .................................................... Error! Bookmark not defined. 
1.3 Analisis Validasi Desain Didaktis pembelajaran DSSC untuk penguatan 
VNOST  ................................................................. Error! Bookmark not defined. 
1.4 Analisis Pola Konstruksi View of Nature of Science and Technology 
(VNOST) ................................................................ Error! Bookmark not defined. 
1.5 Potensi Desain Didaktis Pembelajaran DSSC Untuk Menguatkan 
Pemahaman VNOST Mahasiswa Calon Guru KimiaError! Bookmark not 
defined. 
BAB V KESIMPULAN, IMPLIKASI DAN REKOMENDASIError! Bookmark 
not defined. 
5.1 Kesimpulan .............................................. Error! Bookmark not defined. 
5.2 Implikasi .................................................. Error! Bookmark not defined. 
5.3 Rekomendasi ........................................... Error! Bookmark not defined. 
DAFTAR PUSTAKA ........................................................................................... 11 
 
  
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
DAFTAR GAMBAR 
Gambar Halaman 
2. 1 Perbedaan struktur Kristal NaCl dan Cairan IonikError! Bookmark not 
defined. 
2. 2 Struktur Kation N,N-dialkilimidazolium ........ Error! Bookmark not defined. 
2. 3 Struktur DSSC ................................................. Error! Bookmark not defined. 
2. 4 Relasi Pedagogik dalam Segitiga Didaktis ..... Error! Bookmark not defined. 
2. 5 Segitiga Kansanen Hasil Modifikasi (Suryadi, 2003)Error! Bookmark not 
defined. 
2. 6 Metapedadidaktik Dilihat dari Sisi ADP, HD, dan HPError! Bookmark not 
defined. 
3. 1 Siklus Desain Sistematis (Akker et al., 2013). Error! Bookmark not defined. 
3. 2 Alur Penelitian ................................................ Error! Bookmark not defined. 
4.1 Persentase Aspek Definisi Sains dan TeknologiError! Bookmark not 
defined. 
4. 2 Persentase Aspek Epistemologi Ilmu .............. Error! Bookmark not defined. 
4. 3 Persentase Aspek Sosiologi Internal Ilmu....... Error! Bookmark not defined. 
4. 4 Persentase Aspek Sosiologi Eksternal Ilmu .... Error! Bookmark not defined. 
4. 5 Pola Konstruksi Mahasiswa Segmen-1 ........... Error! Bookmark not defined. 
4. 6 Jawaban Mahasiswa pada Kegiatan 1 ............. Error! Bookmark not defined. 
4. 7 Jawaban Mahasiswa pada Kegiatan 2 dan 3 ... Error! Bookmark not defined. 
4. 8 Pola Konstruksi Mahasiswa Segmen-2 ........... Error! Bookmark not defined. 
4. 9 Jawaban Mahasiswa pada Kegiatan 4 dan 5 ... Error! Bookmark not defined. 
4. 10 Pola Konstruksi Mahasiswa Segmen-3 ......... Error! Bookmark not defined. 
4. 11 Jawaban Mahasiswa pada Kegiatan 6 dan 7 . Error! Bookmark not defined. 
4. 12 Pola Konstruksi Mahasiswa Segmen-4 ......... Error! Bookmark not defined. 
4. 13 Jawaban Mahasiswa pada Kegiatan 8 ........... Error! Bookmark not defined. 
4. 14 Alasan Pernyataan 1 ...................................... Error! Bookmark not defined. 
4. 15 Alasan Pernyataan 2 ...................................... Error! Bookmark not defined. 
4. 16 Alasan Pernyataan 3 ...................................... Error! Bookmark not defined. 
4. 17 Alasan Pernyataan 4 ...................................... Error! Bookmark not defined. 
4. 18 Alasan Pernyataan 5 ...................................... Error! Bookmark not defined. 
4. 19 Alasan Pernyataan 6 ...................................... Error! Bookmark not defined. 
4. 20 Alasan Pernyataan 7 ...................................... Error! Bookmark not defined. 
4. 21 Alasan Pernyataan 8 ...................................... Error! Bookmark not defined. 
4. 22 Alasan Pernyataan 9 ...................................... Error! Bookmark not defined. 
 
  
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
DAFTAR TABEL 
Tabel Halaman 
2. 1 Klasifikasi Tipe Respon (Arvaja, 2007).......... Error! Bookmark not defined. 
2. 2 Klasifikasi Tipe Respon (Kumpulainen, 1999)Error! Bookmark not defined. 
3. 1 Instrumen dan Data Penelitian ........................ Error! Bookmark not defined. 
3. 2 Hasil Wawancara Hambatan Belajar MahasiswaError! Bookmark not 
defined. 
3. 3 Tampilan Analisis Transkrip Video PembelajaranError! Bookmark not 
defined. 
4. 1 Pandangan VNOST Mengenai Aspek Sains dan TeknologiError! Bookmark 
not defined. 
4. 2 Alternatif Desain Didaktis untuk Sub Aspek Definisi SainsError! Bookmark 
not defined. 
4. 3 Alternatif Desain Didaktis untuk Sub Aspek Definisi Teknologi ........... Error! 
Bookmark not defined. 
4. 4 Alternatif Desain Didaktis untuk Sub Aspek Hubungan Sains dan Teknologi
 ................................................................................ Error! Bookmark not defined. 
4. 5 Pandangan VNOST Mengenai Aspek Epistemologi IlmuError! Bookmark 
not defined. 
4. 6 Alternatif Desain Didaktis untuk Sub Aspek Hakikat Model Ilmiah ..... Error! 
Bookmark not defined. 
4. 7 Alternatif Desain Didaktis Mahasiswa Calon Guru Kimia untuk Sub Aspek 
Hakikat Skema Klasifikasi ..................................... Error! Bookmark not defined. 
4. 8 Pandangan VNOST Mengenai Aspek Sosiologi Internal Ilmu ................ Error! 
Bookmark not defined. 
4. 9 Alternatif Desain Didaktis untuk Sub Aspek Keputusan Ilmiah ............ Error! 
Bookmark not defined. 
4. 10 Alternatif Desain Didaktis untuk Sub Aspek Keputusan Teknologi .... Error! 
Bookmark not defined. 
4. 11 Pandangan VNOST Mengenai Aspek Sosiologi Eksternal Ilmu ........... Error! 
Bookmark not defined. 
4. 12 Alternatif Desain Didaktis untuk Sub Aspek Hubungan Sains, Teknologi, dan 
Masyarakat ............................................................. Error! Bookmark not defined. 
4. 13 Hasil Identifikasi konten kimia terkait teknologi DSSCError! Bookmark 
not defined. 
4. 14 Hasil Identifikasi Hambatan Belajar Kimia terkait teknologi DSSC .... Error! 
Bookmark not defined. 
4. 15 Analisis Prakonsepsi Mahasiswa terkait Konten Kimia pada Konteks DSSC
 ................................................................................ Error! Bookmark not defined. 
4. 16 Analisis Konsepsi Saintis dan Prakonsepsi MahasiswaError! Bookmark 
not defined. 
4. 17 Cuplikan Dialog 1 Mahasiswa pada Segmen-1Error! Bookmark not 
defined. 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
4. 18 Cuplikan Dialog 2 Mahasiswa pada Segmen-1Error! Bookmark not 
defined. 
4. 19 Cuplikan Dialog 3 Mahasiswa pada Segmen-1Error! Bookmark not 
defined. 
4. 20 Cuplikan Dialog 1 Mahasiswa Segmen-2 ..... Error! Bookmark not defined. 
4. 21 Cuplikan Dialog 1 Mahasiswa pada Segmen-3Error! Bookmark not 
defined. 
4. 22 Cuplikan Dialog 1 pada Segmen-4 ............... Error! Bookmark not defined. 
4. 23 Hasil Kuisioner VNOST Akhir Mahasiswa Calon Guru Kimia ............ Error! 
Bookmark not defined. 
4. 24 Potensi desain didaktis pembelajaran DSSC untuk penguatan VNOST
 ................................................................................ Error! Bookmark not defined. 
 
  
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
DAFTAR LAMPIRAN 
Lampiran Halaman 
A-1 Lembar Kuesioner Pemahaman View of Nature of Science and Technology 
(VNOST) Sekolah Pascasarjana Pendidikan Kimia Univesitas Pendidikan Indonesia
 ................................................................................ Error! Bookmark not defined. 
A-2 Kategori Kuesioner View of Nature of Science And Technology (VNOST)
 ................................................................................ Error! Bookmark not defined. 
A-3 Pedoman Wawancara Hambatan Belajar Mahasiswa Calon Guru Kimia Terkait 
Teknologi DSSC ..................................................... Error! Bookmark not defined. 
A-4 Analisis Relevansi Inti Pembelajaran NOST dengan Situasi Didaktis, Prediksi 
Respon Mahasiswa dan Anitisipasi Pendidik ........ Error! Bookmark not defined. 
 
B-1 Hasil Kuisioner View of Nature of Science of Technology (VNOST) Mahasiswa
 ................................................................................ Error! Bookmark not defined. 
B-2 Hasil Wawancara Hambatan Belajar Mahasiswa Calon Guru Terhadap 
Teknologi DSSC .................................................... Error! Bookmark not defined. 
B-3 Hasil Kuisioner Akhir View of Nature of Science of Technology (VNOST) 
Mahasiswa .............................................................. Error! Bookmark not defined. 
B-4 Transkrip Video Pembelajaran Pola KonstruksiError! Bookmark not 
defined. 
 
  
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
DAFTAR PUSTAKA 
 
Aikenhead, G. S., & Ryan, A. G. (1992). The Development of a new instrument: 
“Views on Science- Technology-Society” (VOSTS). Science Education, 
76(5), 477–491. https://doi.org/10.1002/sce.3730760503 
Akker, J. Van Den, Bannan, B., Kelly, A. ., Plomp, T. (SLO), & Nieveen, N. (SLO). 
(2013). Educational Design Research Educational Design Research. In 
Educational Design Research (pp. 1–206). https://doi.org/10.1007/978-1-
4614-3185-5_11 
Ankiewicz, P. (2016). Handbook of Technology Education. Hanbook of 
Technology Education, 1–15. https://doi.org/10.1007/978-3-319-44687-5 
Aoun, J. E. (2017). Higher Education in the Age of Artificial Intelligence. In The 
MIT Press (Vol. 91). 
Arani, M. R. S., Shibata, Y., Christine Lee, K. E., Kuno, H., matoba, M., Lay Lean, 
F., & Yeo, J. (2014). Reorienting the cultural script of teaching: cross cultural 
analysis of a science lesson. international Journal for Lesson and Learning 
Studies, 3(3), 215-235. 
Arvaja, M. (2007). Contextual perspective in analysing collaborative knowledge 
construction of two small groups in web-based discussion. International 
Journal of Computer-Supported Collaborative Learning, 2(2–3), 133–158. 
https://doi.org/10.1007/s11412-007-9013-5 
Aydin, S. (2015). A science faculty’s transformation of nature of science 
understanding into his teaching graduate level chemistry course. Chemistry 
Education Research and Practice, 16(1), 133–142. 
https://doi.org/10.1039/c4rp00212a 
Barke, H. D., Hazari, A., & Yitbarek, S. (2009). Misconceptions in Chemistry. In 
Misconceptions in Chemistry Addressing Perceptions in Chemical Education. 
https://doi.org/10.1007/978-3-540-70989-3 
Brady, J.E., & Hyslop, A. (2012). Chemistry the Molecular Nature of Matter. Asia: 
jhon Wiley & Sons, Inc. 
Brousseau, G. (1997). Theory of Didactical Situations in Mathematics. In Nordic 
Research in Mathematics Education (Vol. 1). https://doi.org/10.1007/0-306-
47211-2 
Bybee, R. W., & Fuchs, B. (2006). Preparing 21st Century Wokforce: A New 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
Reform in Science and Technology Education. Journal of Research in Science 
Teaching, 43(4), 349–352. https://doi.org/10.1002/tea 
Cass, M. (2008). Dye-Sensitized Solar Cells Using organic dyes to generate 
electricity from light. 
Cavas, P. H., Ozdem, Y., Cavas, B., Cakiroglu, J., & Ertepinar, H. (2013). Turkish 
pre-service elementary science teachers’ scientific literacy level and attitudes 
toward science. Science Education International, 24(4), 383–401. 
Chamizo, J. A. (2013). Technochemistry: One of the chemists’ ways of knowing. 
Foundations of Chemistry, 15(2), 157–170. https://doi.org/10.1007/s10698-
013-9179-z 
Chiappetta, E. L., Sethna, G. H., & Fillman, D. A. (1991). A quantitative analysis 
of high school chemistry textbooks for scientific literacy themes and 
expository learning aids. Journal of Research in Science Teaching, 28(10), 
939–951. https://doi.org/10.1002/tea.3660281005 
Chien, S. I., Su, C., Chou, C. C., & Li, W. R. (2018). Visual Observation and 
Practical Application of Dye Sensitized Solar Cells in High School Energy 
Education. Journal of Chemical Education, 95(7), 1167–1172. 
https://doi.org/10.1021/acs.jchemed.7b00484 
Clough, M P., Olson, J. K., & Niederhauser, D. S. (2013). The nature of technology: 
Implications for learning and teaching. In The Nature of Technology: 
Implications for Learning and Teaching. https://doi.org/10.1007/978-94-
6209-269-3 
Criswell, B. A., & Rushton, G. T. (2012). Conceptual change, productive practices, 
and themata: Supporting chemistry classroom talk. Journal of Chemical 
Education, 89(10), 1236–1242. https://doi.org/10.1021/ed300078a 
Elliott, J. (2016). SIgnificant themes in developing the theory and practice of lesson 
study. International Journal for Lesson and Learning Studies, 5(4), 274-280. 
Enciso, P., Luzuriaga, L., & Botasini, S. (2018). Using an Open-Source 
Microcontroller and a Dye-Sensitized Solar Cell to Guide Students from Basic 
Principles to a Practical Application. Journal of Chemical Education, 95(7), 
1173–1178. https://doi.org/10.1021/acs.jchemed.8b00094 
Fernandes, G. W. R., & Ferreira, C. A. (2017). Conceptions of the Nature of Science 
and Technology : a Study with Children and Youths in a Non-Formal Science 
and Technology Education Setting. https://doi.org/10.1007/s11165-016-9599-
6 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
Gagné, R. (1984). Learning outcomes and their effects. American Psychologist, 
39(4), 377–385. Retrieved from 
https://pdfs.semanticscholar.org/5306/72ba34ef7b284f5d6235da825b3a1971
a7fc.pdf%0Apapers3://publication/uuid/99082846-D98C-48DC-9E8F-
5841D2E30C36 
Gardner, P. L. (2010). International Journal of The representation of science-
technology relationships in Canadian physics textbooks. (November 2014), 
37–41. https://doi.org/10.1080/095006999290732 
Gertzog, W. A. (1982). Accommodation of a Scientific Conception : Toward a 
Theory of Conceptual Change *. 66(1968). 
Ginsberg, H. P. (2009). Entering the Child’s Mind. In Entering the Child’s Mind. 
https://doi.org/10.1017/cbo9780511527777 
Gredler, M.E., & Shields, C.C (2008). Vygotsky's legacy: A foundation for research 
and practice. Guilford Press. 
Hanson, A. L. (1970). Through Laboratory Experience. 549(1952), 434–435. 
Hardian, A., Mudzakir, A., & Sumarna, O. (2010). Fatty Imidazolinium Sebagai 
Elektrolit Redoks Pada Sel Surya Tersensitisasi Zat Warna. Jurnal Sains Dan 
Teknologi Kimia, 1(1), 7–16. 
Holbert, N., Russ, R., & Davis, P. (2015). The use of cognitive clinical interviews 
to explore learning from video game play. (July), 7–10. 
Hussin, A. A. (2018). Education 4 . 0 Made Simple : Ideas For Teaching. (c), 92–
98. 
ILO. (2017). Indonesia Jobs Outlook 2017: Harnessing technology for growth and 
job creation. In International Labour organisation. 
Kalyanasundaram, K., Bertoz, M., Bisquert, J., Angelis, F.D., Fabregat-Santiago, 
F., Fantacci, S., Hagfeld, A., Ito, S., Jiang, K., Kamat, P. V., kavan, L., & 
Moser, J. E. (2010). Dye Sensitized Solar Cells. Switzerland: EPFL Press. 
Kosyachenko, L. A. (2011). Solar Cells- Dye Sensitized Devices. Croatia: Intech 
Published.  
Kumpulainen, K., & Mutanen, M. (1999). The situated dynamics of peer group 
interaction: An introduction to an analytic framework. Learning and 
Instruction, 9(5), 449-473. 
Lagowski, J. J. (1995). National Science Education Standards. In Journal of 
Chemical Education (Vol. 72). https://doi.org/10.1021/ed072p287 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
Lederman, N. G., & Crawford, B. A. (2004). Developing Views of Nature of Science 
in an Authentic Context : An Explicit Approach to Bridging the Gap Between 
Nature of Science and Scientific Inquiry. https://doi.org/10.1002/sce.10128 
Lestari, A.N. (2016). Konstruksi Kit Dan Prosedur Praktikum Dye-Sensitized Solar 
Cells (DSSC) Dan Potensinya Untuk Membangun Literasi Sains Siswa SMA. 
(Tesis). Sekolah Pascasarjana, Universitas Pendidikan Indonesia, Bandung. 
Lee, Y. H. (2007). Procedures for conducting content analysis of science textbooks: 
Original by E.L. . 
McComas, W. F. (2003). Science & Technology Education Library. 
https://doi.org/https://doi.org/10.1007/978-94-010-0175-5 
Mendenhall, W., Beaver, R. ., & Beaver, B. . (2009). Introduction to Probability & 
Statistics. In Review. 
Nieveen, N. (2006). Educational design research: the value of variety. In 
Educational Design Research (pp. 151–158). 
https://doi.org/10.1016/j.ijbiomac.2013.09.048 
Nindiasari, H., Novaliyosi, & Subhan, A. (2016). Desain didaktis tahapan 
kemampuan dan disposisi berpikir reflektif matematis berdasarkan gaya 
belajar. (c), 2–6. 
Nursa’adah, E., Liliasari, Mudzakir, A., & Barke, H. D. (2018). The model of 
educational reconstruction: Students’ conceptual knowledge on solid state 
chemistry domain. Jurnal Pendidikan IPA Indonesia, 7(2), 193–203. 
https://doi.org/10.15294/jpii.v7i2.14297 
Novak, J.D. (2002). Meaningful learning: The essential factor for conceptual 
change ini limited or inappropriate propositional hierarchies leading to 
empowerment of learners. Science education, 86(4), 548-571. 
OECD. (2007). Innovation and Growth Rationale for an Innovation Strategy 
Organisation for Economic Cooperation and Development. 
OECD. (2016). PISA 2015 Results in Focus. 
https://doi.org/10.1787/9789264266490-en 
Preez, N. Du, Schutte, C. S., & Katz, B. R. (2013). The Relationship between 
Innovation and Technology Strategy. (January) 
Rahman, S., Yasin, R. M., Jusoff, K., Yassin, S. F. M., Nordin, N. M., & Yusof, M. 
M. (2011). Knowledge construction process in online learning. Middle East 
Journal of Scientific Research, 8(2), 448-492. 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
Ramadani, S. (2018). Rekosntruksi Buku Teks Dye Sensitized Solar Cell dan 
Potensinya Untuk Membangun Kemampuan View of Nature of Science and 
Technology Mahasiswa Calon Guru Kimia. (Tesis). Sekolah Pascasarjana, 
Universitas Pendidikan Indonesia, Bandung. 
Rampal, A. (1992). Images of Science and Scientists : A Studv of School Teachers ’ 
of Scientists. 76(4), 415–436. 
Robinson, W. R. (2001). Implications of Cognitive Science Research for Models of 
the Science Learner. 78(August). 
Rubba, P. A., & Harkness, W. L. (1993). Examination of Preservice and In-Service 
Secondary Science Teachers ’ Beliefs about Science- Technology-Society 
Interactions. 77(1), 407–431. 
Sarkar, M. R. A. (2017). Raising the quality of teaching through Kyouzai Kenkyuu-
the study of teaching materials. International Journal for Lesson and Learning 
Studies, 6(1), 10-26. 
Schummer, J. (1999). Epistemology of Material Properties. Proceedings of the 20th 
World Congress of Philosophy, Boston USA. 
Schwab, K. (2016). The Fourth Industrial Revolution. World Economic Forum. 
Shume, T. J. (1991). Computer Savvy but Technologically Illiterate: Re thingking 
Technology Literacy. In Michael P. Clough, J. K. Olson, & D. S. Niederhauser 
(Eds.), The nature of technology (pp. 25–38). 
https://doi.org/10.1177/027046769001000105 
Shwartz, Y., Ben-Zv, R., & Hofstein, A. (2005). The importance of involving high-
school chemistry teachers in the process of defining the operational meaning 
of ‘chemical literacy.’ International Journal of Science Education, 27(3), 323–
344. https://doi.org/10.1080/0950069042000266191 
Slavin, R.E. (1980). Cooperative learning. Review of educational research, 50 (2), 
315-342. 
Smith, Y. R., Crone, E., & Subramanian, V. (Ravi). (2013). A Simple Photocell To 
Demonstrate Solar Energy Using Benign Household Ingredients BT  - Journal 
of Chemical Education. Journal of Chemical Education, 90(10), 1358–1361. 
https://doi.org/10.1021/ed3001232 
Sofiani, D., & Mudzakir, A. (2018). Examining Junior High School Students ’ 
Views of the. (1), 20–23Suryadi, D. (2010). Menciptakan Proses Belajar Aktif : 
Sem Nas Pendidikan Matematika, 1–16. 
 
Dian Mustikasari, 2019 
DESAIN DIDAKTIS PEMBELAJARAN DYE SENSITIZED SOLAR CELLS UNTUK PENGUATAN VIEW OF 
NATURE OF SCIENCE AND TECHNOLOGY MAHASISWA CALON GURU KIMIA 
Universitas Pendidikan Indonesia | repository.upi.edu | perpustakaan.upi.edu 
 
 
Suryadi, D. (2013). Didactical Design Research (DDR) dalam Pengembangan 
Pembelajaran Matematika. Prosiding Seminar Nasional Matematika Dan 
Pendidikan Matematika. 
Suryadi, D., Yulianti, K., & Junaeti, E. (2005). Model Antisipasi Dan Situasi 
Didaktis. 1–10. 
Taber, K. S. (2008). Exploring conceptual integration in studnets thinking: 
Evidence from a case study. International JOurnal of Science Education, 
30(14), 1915-1943. 
Tairab, H. H. (2001). How do Pre-service and In-service Science Teachers View 
the Nature of Science and Technology ? 19(2). 
https://doi.org/10.1080/0263514012008775 
Tala, S. (2009). Unified view of science and technology for education: 
Technoscience and technoscience education. Science and Education, 18(3–4), 
275–298. https://doi.org/10.1007/s11191-008-9145-7 
Tala, S. (2013). The Nature Of Technoscience (NOTS). In M.P Clough, J. . Olson, 
& D. . Niedeshauser (Eds.), The Nature of Technology (pp. 51–84). Rotterdam: 
Sense Publisher. 
United Nations Development Programs. (2018). Human development indices and 
indicators: 2018 statistical update. 
Van Vlank, L. H. (1991). Ilmu dan Teknologi Bahan. (Edisi kelima). Jakarta: 
Erlangga. 
Von Glaserslfed, E. (2001). The radical constructivist view of science. Foundations 
of science, 6(1-3), 31-34. 
Vygotsky, L. (1986). Thought and language-Revised edition.  
WEF. (2018). The Global Competitiveness Index Report 2018. In World Economic 
Forum Reports 2018. https://doi.org/ISBN-13: 978-92-95044-73-9 
WIPO. (2018). Global Innovation Index 2018: Rankings. 
 Yuan, X., & Cheng, G. (2015). From cellulose fibrils to single 
chains:understanding cellulose dissolution in ionic liquids. Phys. Chem. Chem. 
Phys. 17, 31592-31607 
